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1.0 INTRODUCTION

This Interim Report summarizes the results of the reconnaissance borehole
drilling and testing programs at the Occidental Chemical Corporation
(OxyChem) site (Site) in Pottstown, Pennsylvania. It is submitted in
accordance with the Remedial Investigation/Feasibility Study Final Work
Plan (November 1990). This report presents completion specifications for
monitoring wells within the reconnaissance boreholes, and the rationale
and completion specifications for drilling and installing additionatl
bedrock aquifer monitoring wells. ) T

Bedrock aquifer groundwater quality analytical results and hydraulic
parameter estimates obtained via packer testing are provided in this
report. Included are discussions of chemical and groundwater occurrence
and movement within the bedrock agquifer.

There are several significant conclusions made from the reconnaissance
borehole testing program with respect to both the characterization of the
hydrogeological regime and groundwater quality. These have been
considered in the proposed well completion program and in directing the
remainder of the RI/FS. A summary of conclusions from the RI efforts to
date follows:

- The bedrock aquifer is characterized best as a leaky-confined
system. Bedding plane separations and oblique to vertical
fractures are the principal types of secondary porosity
controlling groundwater flow through the aquifer; these are
significantly more abundant in the sandstone members than in
the finer-grained rock types encountered.

- Plant production well pumping maintains a radially inward
gradient to the center of the Site. Piezometric contouring
of packer zones at different depths across the Site
demonstrate that this inward gradient is present at all
depths through that portion of the aquifer investigated.

- Recharge to the bedrock aquifer is primarily from the
Schuylkill River, as a result of the gradient induced by the
pumping production wells. No significant recharge appears to
occur from the alluvial aquifer overlying the bedrock.

- There 1is a correlation between higher concentrations of
chemicals in the groundwater and higher permeabilities
calculated from the packer testing program; this demonstrates
a preferential flow through the sandstones and other highly
fractured bedrock zones. — ' —
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- None of the samples analyzed for TAL metals showed
concentrations above MCLs.

- Groundwater samples from the center of the Site (TB-1, TB-2,
and TB-3) had concentrations of volatile organic compounds
(VOCs) above promulgated or current . The chemicals are
TCE, trans-1,2-DCE, VCM, styrene, and ethylbenzene. The
outlying boreholes generally did not yield concentrations of
these compounds above MCLs.

- SQtyrene, which is less dense than water, is localized to a
shallow portion of the bedrock aquifer in the center of the
site. Chemicals which are denser than water (e.g., TCE and
trans-1,2-DCE) occur at greater depths in this area. -
IS

The reconnaissance borehole program has allowed characterization of the
hydrogeologic regime and groundwater quality to the extent that areas for
remediation are definable (i.e., shallow and deeper 2zones within the
bedrock aquifer in the center of the Site). Therefore, the majority of
the(EE%T?%SﬁE\ drilling activity. which includes completion of the twelve
réconnaissance borings and four additional -bedrock wells will occur in
the center of the Site. The specifications for those boring/well
completions, and other considerations for the remainder of the RI/FS, are
discussed in the final chapter of this document.

" ®
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‘ 2.0 METHODOLOGY AND OVERVIEW OF THE FIELD PROGRAM

2.1 RECONNAISSANCE BOREH DRILLIN

Twelve bedrock aquifer reconnaissance boreholes were drilled at the Site

between December 1990 and April 1991. Figure 2.1 shows the borehole

locations. Table 2.1 1lists the respective borehole completion depths,

cased intervals, and completion dates. Appendix A contains the drilling

lithologic logs. The boreholes were drilled to allow packer testing of

discrete zones to determine groundwater hydraulic and chemical
 characteristics within the bedrock aquifer.

A1l boreholes were drilled using the compressed air percussion rotary
drilling method. Reconnaissance boreholes TB-4 through TB-9 and existing
water production well PW-7 were drilled or redeveloped as outliined in the
Work Plan. The drilling or completion of boreholes TB-1, TB-2, TB-3,
TB-10, and PW-1 deviated slightly from the Work Plan because of site
conditions encountered during drilling.

Borehole TB-1 was re-drilled at a Tocation about 20 feet from the
original Tlocation.. The original borehole became misaligned when the
previously drilled core hole was reamed to accommodate the 100 feet of

' steel casing.

Borehole TB-2 was completed at a depth of 450 feet instead of the
anticipated depth of 500 feet. Borehole water yield in excess of 250 gpm
encountered during drilling exceeded the capacity of the onsite treatment
basins. Completion of TB-2 at the 450 depth met the Work Plan objective
of affording investigation of bedrock water quality below the production
well pump intake levels.

Borehole TB-3 was drilled, tested, and cased to a depth of 100 feet
during the 1990 plant maintenance period. This borehole will be
completed during the 1991 plant maintenance period.

Boréhole TB-10 was drilled to a depth of 350 feet instead of the
anticipated completion depth of 300 feet. This was because of the
intersection of a significant water bearing zone at 300 feet.

Existing water production well PHW-1 was not drilled deeper because of
overhead electric powerline interference. A new borehole, designated
PW-1R, was advanced to a depth of 550 feet at a location approximately 40
feet from PH-1. '
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2.2 RECONNAISSANCE BOREH AMERA SURVEY

Reconnaissance boreholes TB-1, TB-2, TB-4 through TB-10, PHW-1R and
existing boreholes PW-7 and BR-2 were surveyed with a downhole television
camera during February, March, and April 1991. The upper 100 feet of
borehole TB-3 was surveyed in July 1990. The remainder of that borehole
will be surveyed following completion of drilling during the 1991 plant
maintenance period. Table 2.2 lists the completion dates and total depth
logged per reconnaissance borehole. Appendix B contains downhole camera
log observations compiied during review of the video tapes.

The boreholes were surveyed with a forward viewing color television
camera. Copies of camera video tapes were submitted to the EPA, or the
EPA designate following completion of a borehole.

2.3 RECONN ANCE BOREH EQOPHYSICAL SURVEY

Reconnaissance boreholes TB-1, TB-2, TB-4, through TB-10, PW-1R, and

existing boreholes PW-7 and BR-2 were geophysically 1logged during
February, March, and April 1991. The upper 100 feet of borehole TB-3 was
geophysically logged during July 1990. The remainder of that borehole

will be geophysically logged following completion of drilling during the

Summer 1991 maintenance period. The following suite of geophysical logs

were performed in each borehole: natural gamma, resistivity, specific
conductance, caliper and temperature. Copies of all geophysical logs '
were forwarded to the EPA, or the EPA designate following completion of

the borehole.

Table 2.2 1ists the completion dates and total depth 1logged per
borehote. Appendix C contains a copy of each geophysical log generated.

2.4 RECONNAISSA BOREH PA TESTIN

Reconnaissance boreholes TB-1, TB-2, TB-4 through TB-10, PHW-1R, and
existing borehole PW-7 were packer tested during February, March, and
April 1991. The upper 100 feet of borehole TB-3 was packer tested during
July 1990; the remainder of that borehole will be packer tested following
complietion of drilling during the 1991 plant maintenance period. Table
2.3 lists the completion dates of the respective packer tests, the depth
intervals tested, and the rationale for testing the intervals. The
selected testing intervals were approved by an EPA representative prior
to implementing the testing program in the field.

Packer intervals were selected on the basis of the geophysical 1logs,
drilling logs, and camera surveys. Natural gamma logs, together with
rock core examination and borehole drilling logs, were used primarily for
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describing Tithology. Caliper logs and camera survey tapes provided
specific information on fracture occurrence and orientation and assisted
in selecting smooth-wall zones for packer inflation. Inflections noted
on the temperature logs were considered as potential groundwater flow
zone indicators.

Both single and double (straddle) packer test configurations were
utilized. Packer spreads for straddle packer configurations ranged from
19 to 65 feet, depending on fracture occurrence. HKater elevations were
measured before and after packer inflation. These levels were obtained
with pressure transducers on the packer testing assemblage at locations
above, between, and below the inflatable packers.

Prior to pumping a selected interval, a one galion slug of deionized
water was instantaneously introduced into the interval, with recovery of
the water level recorded until the original water elevation was
reestablished. This allowed an order of magnitude estimate of the
permeability and yield of the isolated zone, and helped assess the
quality of the seal between the packer(s) and the borehole wall.

Following the slug test, the pump was started and allowed to pump
approximately one hour while drawdown data were recorded. The selected
pumping rate per interval, determined from the slug tests, was in the
range of 1 to 30 gpm. For those intervals with a slow slug test recovery
time, increasing stepped-flowrate drawdown tests were performed to
determine a sustainable flow rate for the final test. Water level
recovery was monitored following the end of pumping each interval.
Hydraulic parameter estimates are presented and discussed in Section 3.0.

2.5 SAMPLING AND MONITQRING QF FIELD PARAMETERS

Water quality samples for volatiles analysis (Method 601 and modified
Method 602) were collected from each packer test zone following the
removal of at least five volumes of water within the tested =zone.
Samples for CLP TAL metals analysis were collected from the basal test
interval at each borehole in the same manner indicated above.

A separate water quality sample was obtained at the time that the
laboratory samples were collected. These samples were analyzed in the
field for temperature, dissolved oxygen (DO), specific conductance (EC),
oxidation reduction potential (Eh), and pH. Laboratory and field
analytical results are presented and discussed in Sections 3.3.1 and

3.3.2, respectively.

Total organic vapor concentrations were monitored (HNu or OVA) during
reconnaissance borehole drilling. Readings obtained during the drilling
program are presented in Table 2.4.
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3.0 RECONNAISSANCE BOREHOLE TESTING RESULTS

3.1 BEDROCK AQUIFE Y

The bedrock aquifer beneath the site consists principally of
reddish-brown shale (mudstone) and siltstone beds, thicker and less
abundant sandstone members and thin gray argillite layers. Subsurface
geology was determined from the reconnaissance borehole drilling
Tithologic logs (Appendix A), camera logs (Appendix B), geophysical logs
(Appendix C) and the NX core from borehole location TB-1 (Appendix A).
The geophysical gamma logs were correlated for 1ithology to the TB-1 core
and drilling logs. Local bedrock structure was obtained from published
Titerature.

The bedrock beneath the Site is primarily of the Brunswick Formation.
The general strike of bedrock is northeast to southwest, with an average
dip of 12 degrees to the northwest.

Reconnaissance borehole gamma 1Togs (Figures 3.1 through 3.11) best
illustrate the relative thickness and occurrence of the various
l1ithologic members encountered beneath the site. The gamma 1logs on
Figures 3.2 and 3.3 provide representative examples of these members.
The depth intervals 130 to 200 feet, 235 to 350 feet, and 370 to 450 feet
on the gamma 1og in Figure 3.2 are examples of the abundant, finer
grained, reddish-brown mudstone and siltstone to very fine sandstone
members. Individual beds range in thickness from several inches to
several feet. The depth intervals 110 to 125 feet, 200 to 235 feet, and
350 to 370 feet are typical of the medium to coarse grained sandstone
members. Sandstones range in thickness from a few feet to about 40 feet,
with an average of about 25 feet. MWell rounded gravel occurs in layers
several inches thick in the thicker, coarser sandstone units. Lastly,
the depth interval at about 150 feet on the gamma log on Figure 3.3 is
representative of the thin, gray argillites. These beds range from
several inches to several feet.

The cross sections on Figure 3.12 illustrate those units in the central
part of the Site which can be correlated between borings. The thicker,
coarser sandstone members can be correlated in the central part of the
Site along strike up to about 2000 feet, and down dip approximately 800
feet. The thin, gray argillite members appear arealy limited (downdip
and along strike) relative to the sandstones, yet more extensive than the
reddish-brown mudstones and siltstones. Several argillite beds traced
from PH-7 to TB-7 indicate a down dip extent of about 600 feet (Figures
3.6 and 3.11). An argillite bed at about 150 feet below ground surface

AR302499



- - e e -

(bgs) at borehole TB-4 (Figure 3.3) could not be traced down dip to
borehole TB-2 (Figure 3.2), a distance of about 800 feet. The argillite
beds identified at PW-7 could not be traced along strike to borehole TB-6
(Figure 3.5), a distance of 1200 feet.

Gently dipping (approximately 12 degrees) bedding plane separations
between different previously described l1ithologic members and oblique to
vertical fractures are the principal types of secondary porosity in the
aquifer. The occurrence and orientation of fractures beneath the site is
dependent on lithology. Review of the caliper logs and gamma logs on
Figures 3.1 through 3.11 indicate several associations. Bedding plane
separations, whether observed to be tight or open (as noted on the camera
logs, Appendix B), occur throughout the vertical extent of the formation
investigated. Noted occurrences are between the reddish-brown mudstones
and siltstones and at the base of the thicker, coarse sandstones.
Oblique to vertical fractures, on the order of 1 to 15 feet in length,
are more sporadically distributed throughout the formation, but tend to
increase in length and abundance within the sandstone members. Based on
a review of the downhole video tapes, the shape of a borehole is
relatively round and smooth where it 1intersects the finer grained
reddish-brown members. Formation openings are limited to principally
horizontal bedding plane separations and short (1 to 2 feet) vertical
fractures. Where a borehole intersects the coarser sandstones, the
borehole shape is typically angular or blocky, as a result of removal of
rock from the fractures during drilling. Vertical fractures traced above
and below the sandstone appear to tighten and disappear several feet into
the finer grained rocks.

Visual examination of dry sections of the TB-1 core when wetted indicated
that water would noticeably penetrate into the medium to coarse grained
sandstone members. This suggests some level of primary porosity exists
within the aquifer. MWater did not readily penetrate into wetted sections
of finer grained portions of the core.

3.2 BEDR AQUIF Y H T T

The movement of groundwater beneath the Site under continuous pumping of
plant production wells PW-5, PW-6, PW-8, and PW-10 is controlled by
1ithology, fracture occurrence and orientation, formation structure, and
vertical and lateral distances from pumping centers. Groundwater within
the bedrock aquifer +tis predominantly leaky confined. Thicker, more
vertically fractured sandstone members tend to be more permeable than the
finer grained units. Across the Site, permeabilities and, therefore,
transmissivities are greater along strike than perpendicular to strike.
Permeabilities estimated for the various types of lithologies tested in
the center of the Site are higher than for similar lithologies in
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outlying areas. Bedrock aquifer hydraulic parameters and groundwater
flow behavior were determined from the pumping out drawdown tests '
performed on the 72 discrete intervals at the 12 reconnaissance boreholes

and from piezometric surface maps constructed from open reconnaissance

borehole and specific packer interval piezometric head measurements

(Table 3.1; Figures 3.1-3.11; Figures 3.13-3.17; Appendix D).

Permeability estimates were obtained via packer test pumping data.
Drawdowns in the majority of the intervals tested stabilized to
steady-state conditions within the typical 1-hour pumping period
(Appendix D). This allowed estimation of hydraulic conductivities by a
constant-head/constant flow rate equation (Bureau of Reclamation, 1960).
Specific capacities and corresponding hydraulic conductivities for the
test intervals range from 0.02 to 10.38 gpm/ft and 0.07 to 60.8 ft/day,
respectively, with an average of about 1.16 gpm/ft and 5.52 ft/day,
respectively. In general, high specific capacities correlate to high
conductivities.

Continuous pumping of the bedrock aquifer by the Site water production
wells imposes a considerable stress on the aquifer as shown in the Hork
Plan and further demonstrated though the RI program to date. HWater level
drawdown in the bedrock aquifer due to the combined production well
pumping could not be determined prior to packer testing because of the
absence of a reference static piezometric surface. The individual
drawdown tests performed on select portions of the aquifer at the
reconnaissance boreholes across the site imposed additional additive
pumping stresses that were superimposed on the production well network ‘
pumping stress. Specific capacities and hydraulic conductivities
estimated from the packer drawdown test data are potentially lower than
values that might be obtained under non-pumping conditions. Permeability
estimates for portions of the aquifer in the central Site area have the
highest potential offset because drawdowns induced by the production
wells are at a maximum in this area. Other factors which affect the
permeability estimates include: the use of pumping interval drawdown data
as opposed to observation well data; nonmeasured recharge to the aquifer
over the two-month testing period; slightly variable production well
pumping flow rates; and, occasional Tleakage around the packers as a
result of a poor seal to the formation. These later factors are assumed
to have less of an impact relative to the initial pumping stress factor.

The depth _at which the first saturated fract re in ]
drilling were _complete:

QE%Q,DQLQthes*_lggjcating confinement. HWater levels in boreholes TB-1
and TB-2 tended to be Tower than the first saturated fractures
encountered during drilling because of the drawdown due to production
well pumping. The majority of the fracture intervals tested show a leaky

confined response to pumping (Appendix D). Semiconfinement of the
aquifer occurs from intercalation of the arealy limited mudstones and

8 ®

AR30250 ]




si o with the more _ laterally _extensive, _ coarser grained
sandstones. This leaky confined behavior results from groundwater flow

through less abundant vertical fractures across the finer grained units.

The borehole data graphics (Figures 3.1 <~ 3.11) 1illustrate the
distribution of permeability relative to lithology and borehole depth.
Figure 3.) shows the relationship of higher permeable sandstones relative
to less permeable finer grained members. This relationship is typical
for the majority of the boreholes.

Fracture occurrence and orientation appear to be dominant controls on
groundwater movement through the aquifer. Permeabilities tend to
increase with increasing fracture density. The highest permeabilities
are associated with the wvertically fractured sandstone members.
Arithmetic time-drawdown graphs for the tested intervals indicate minor
vertical leakage occurs when a particular interval is pumped (Appendix
D). The time lag in drawdown in the upper or lower intervals relative to
the start of pumping/drawdown in the pumped interval indicates leakage
occurred through the formation and not around the packers when a
particular interval was tested. Variations in the different types of
lithologies above and Dbelow tested intervals did not have noticeable
differences in leakage rates. Low vertical leakage observed through the
formation relative to the sustained yields obtained in the tested
intervals indicate that  horizontal hydraulic conductivities are
significantly higher than vertical conductivities. The typical leaky
confined response to pumping observed within tested intervals indicates
recharge does occur.

Figures 3.13 and 3.14 illustrate the site wide pumping piezometric
surfaces for the two production well pumping arrangements that existed
during the course of packer testing. HKater 1level elevations were
measured in the production wells and the reconnaissance boreholes which
are both open over their entire saturated intervals. Prior to packer
testing and during the majority of the packer testing program, production
wells PW-5, PW-8, and PW-10 were pumping continuously at a combined rate
of 275 gpm. Production well PW-6 would turn on and off automatically for
several hours each day at a flow rate of about 200 gpm under this pumping
scenario for a temporary combined pumping rate of 475 gpm. During the
testing of boreholes TB-1 and TB-2, production well PW-6 was pumping
continuously along with PW-5 and PW-8 to stabilize pumping rates within
the center of the site. PKH-10 was turned off. The combined flow rate
for this pumping arrangement was about 367 gpm. Based on these maps,
groundwater flow is predominantly radially inward to the center of the
Site under either pumping scenario. The shapes of the composite radii of
influence for both arrangements are slightly elongate along strike. This
site-wide response to pumping combined with the occurrence of hortizontal
bedding ptlane separations and relatively ¢thin Tlaterally extensive
1ithologic members indicate that aquifer transmissivities are higher
along strike than perpendicular to strike.
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Figures 3.15, 3.16, and 3.17 are piezometric surface maps constructed
from piezometric head measurements for the isolated intervals recorded
during packer testing. The piezometric surface maps were constructed to
illustrate the site wide aquifer response to pumping with depth relative
to production well pump intake elevations. Head measurements were
recorded after water levels had stabilized above, within, and below the
inflated packers. The maps were constructed using one head measurement
from one packed-off interval per borehole for a given aquifer thickness
across the site. Figure 3.15 was constructed from head measurements from
the shallowest interval tested at each borehole which ranged in elevation
from +190 to -10 ft msl. Figure 3.16 was constructed from head
measurements from intervals within the elevation range of -70 to -180 ft
msl. Figure 3.17 was constructed from head measurements from intervals
within the elevation range of -140 to -230 ft msl. Two boreholes, TB-4
and TB-9 were complieted above the depth of the intervals selected for
construction of the third map. The elevations of the pump intakes are as
follows: PH-6 (-150 ft msli); PW-7 (-161 ft msl); PHW-8 (-163 ft msl);
PW-9 (-87 ft ms1); and, PW-10 (-130 ft msl). The elevation of the pump
intake for PH-5 is not known.

Each packer piezometric surface map indicates groundwater flows radially
inward towards the center of the Site. All three drawdown surfaces are
elongate parallel to strike indicating higher permeability and,
therefore, higher transmissivities along strike relative to a direction
perpendicular to strike. These maps show that production well pumping
controls flow of groundwater towards the respective pumping centers down

to depths slightly below the composite intake horizon.

Some of the highest permeabilities determined for the aquifer occur in
sandstones .within the center of the site, while sandstones of similar
character with similar degrees of fracturing in outlying areas of the
aquifer have lTower permeability. Overdevelopment as a result of decades
of production well pumping is the probable cause of the higher central
site permeabilities.

The primary recharge to the bedrock aquifer is from the Schuylkill
River. Piezometric surface maps developed at several times and for
specific depth 1intervals 1in the bedrock aquifer indicate that the
influence of production well pumping extends beyond the edge of the
river. Additional evidence of recharge from the river was observed on
the downhole camera log from TB-8, where flow into the borehole was
observed at a depth of 62 feet.

The alluvial aquifer does not appear to be a significant source for
recharge to the bedrock aquifer. No water level changes were noted in
alluvial aquifer monitoring wells OW-21, OW-22, and OW-24A when the
shallowest intervals at reconnaissance boreholes TB-4, T7B-9, and TB-10

were tested, respectively.
’ ®
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3.3 BEDROCK AQUIFER GROUNDWATER QUALITY

3.3.1 Field Paramefer Results

At each packer interval sampled, a separate aliquot of groundwater was
collected for field analysis of temperature, dissolved oxygen (DO), Eh,
pH, and specific conductance (EC). The results of analyses are presented
on Table 3.2 and are summarized below for each parameter.

Temperature for most samples ranged form 10°C to 15°C, although
temperatures as low as 4°C and as high as 20°C were reported. These
temperature extremes appear to be related to the air temperature at the
site as recorded in the daily field logs. That is, temperatures were not
obtained instantaneously after pumping an interval and the aliquots were
1ikely affected by the ambient air temperature at the time. In general,
sampling intervals with higher temperatures (15°C to 20°C) were measured
in the central portion of the site at wells TB-1, TB-2, and TB-6, while
cooler temperatures (10°C to 12°C) were reported along the western
portion of the site at wells TB-9, TB-10, and PHW-1R. This general trend
is probably related to Schuylkill River surface water recharging the
aquifer. The surface water temperature of the Schuylkill River in the
winter was colder than local groundwater, and thus a temperature gradient
with cooler groundwater closer to the river could be expected.

Dissolved oxygen (D.0.) concentrations of samples ranged form 2.7 mg/1 to
14.6 mg/1. DO does not appear to vary within each well according to
temperature and depth. However, comparisons between wells indicate lower
DO concentrations (less than 5 mg/1) in the eastern portion of the site
at wells TB-2, TB-4, and TB-8 and higher DO concentrations in the western
portion of the site at wells TB-9, 7TB-10 and PKW-1R. These wells
generally had samples with the lowest temperatures.

The oxidation/reduction potential (Eh) of samples ranges from -138.4 mv
to 273 mv, with the majority of samples in the 150 to 250 mv range. The
lowest Eh was measured at wells TB-2, TB-4 and PW-7 with negative Eh
values of -66 mv and -138.4 mv reported at well TB-2, packer test zones 2
(79-100 ft) and 3, (100-130 ft) respectively. The highest Eh values were
distributed across the site and do not appear to be related to depth or
lTocation of the sample interval.

The pH of samples ranged from 5.4 to 11.4 with most samples between a pH
of 6.0 and 7.5. The lowest pH of 5.37 was measured on the sample from
Zone 3 (85-105 ft) in MWell TB-4. Other sampling intervals with
relatively low pH included PH-1R, Zone 1 (surface-125 ft) (5.8), PKW-7,
Zone 1B, (surface-65 ft) (6.0), and TB-10, (surface-38 ft) (5.6). The
samples with the highest pH were encountered at TB-2, Zone 2, (79-100
ft), (11.4) and Zone 3, (100-130 ft) (10.9).

N
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The specific conductance (EC) of samples ranged between 190 and 2200 ‘
umhos with most of the samples within the 200-400 umhos range. The

lowest conductances measured in well TB-9 were between 190 to 250 umhos

for Zones 1-3. The highest EC values were reported for wells TB~1 and

TB-2. TB-1, Zones 1 (surface-101 ft) and 2 (71-101 ft) had an EC of 700

umhos and the specific conductance for TB-2 Zone 2 (79-100 ft) and Zone 3

(100-130 ft) were 2200 and 1800 umhos, respectively.

3.3.2 Gr water 11 reening Resul

A total of 70 groundwater samples were collected for analyses from the 72
intervals which were packer tested. Groundwater samples were collected
at the end of each drawdown phase of pumping. The two lowest intervals
at TB-7 did not yield sufficient water for sample collection.

Groundwater samples were analyzed for purgeable halocarbons by Method 601
and for select purgeable aromatics (ethylbenzene and stryene) by modified
Method 602. Groundwater samples from the basal 1nterval of each borehole
were also analyzed for CLP TAL metals.

Table 3.4 1ists detected VOC concentrations and the results of the TAL
metals analyses. Figures 3.18 through 3.22 show the distribution of
target VOC concentrations with depth at each reconnaissance borehole.
Table 3.5 1lists Maximum Contaminant Levels (MCLs) for key analytes in

groundwater. ‘

Groundwater samples from reconnaissance boreholes in the center of the
Site (T7B-1, TB-2, and TB-3> had a larger diversity and higher
concentrations of detected VOCs (Table 3.4) relative to groundwater
samples from the outlying reconnaissance boreholes. Trichloroethylene
(TCE), trans-1,2-dichloroethylene (trans-1,2~DCE), vinyl chloride monomer
(VCM), ethylbenzene and styrene are the principal chemicals present.

Borehole TB-3 has shown the highest concentrations of TCE (82.0 mg/1 at a
depth of 75 to 95 ft bgs), trans-1,2-DCE (25.0 mg/1 at a depth of 62 to
77 ft bgs), and ethylbenzene (26.0 mg/1 at a depth of surface to 49 ft
bgs). Borehole TB-2 has shown the highest concentration of VCM (2.63
mg/1 at a depth of 100 to 130 ft bgs). Borehole TB-1 has shown the
highest concentration of styrene (81.6 mg/! at a depth of 72 to 101 ft
bgs).

Concentrations of the less dense (relative to water) compound styrene at
borehole locations TB-1, TB-2 and TB-3 are highest in samples from the
shallower tested intervals. Styrene concentrations in samples from these
borehole locations decrease to levels of nondetect or below the MCL at
depths between 100 to 180 feet.
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Concentrations of those compounds which are denser than water (e.g., TCE
and trans-1,2-DCE) tend to be found at deeper intervals in the center of
the Site. There is also a general decrease in concentrations with depth,
as observed in TB-1 and TB-2.

For the remainder of the reconnaissance boreholes, VOC analytical results
ranged from nondetect to slightly above the respective MCLs. No VOCs
were detected in samples from boreholes TB-4, TB-9 and PW-1R above the
respective MCLs (Table 3.4).

For borehole TB-5, the shallowest sample (surface to 85 ft) contained TCE
at a concentration of 0.053 mg/1. TCE and other VOCs were found at
concentrations slightly above the MCLs in the TB-5 sample interval from
100 to 141 ft. The remainder of borehole TB-5 samples were nondetect for

VOCs.

Borehole TB-6 contained TCE at a concentration of 0.006 mg/1 at the
sample interval 350 to 384 ft. Compounds detected in the remainder of
the samples collected from this borehole were below the corresponding
MCLs.

TCE was detected in the two shallowest samples from borehole TB-7
(surface to 107 ft, and 115 to 156 ft) at concentrations of 0.105 and
0.092 mg/1, respectively. No VOCs were detected In the lowest sample
from this borehole, (190 to 231 ft).

Styrene was the only VOC detected above the MCL in samples from TB-8.
This was limited to the interval at 85 to 105 ft. No other VOC were
detected above the corresponding MCLs in the remainder of the samples
collected from this borehole.

The sample from 86 to 117 ft collected from borehole TB-10 contained TCE
at a concentration of 0.006 mg/1. No other VOCs were detected above MCLs
in the remainder of the samples collected from this borehole.

Three samples from the former production well PW-7 contained either TCE
or trans-1,2-DCE at concentrations slightly above the MCLs (Table 3.4).
These 1intervals were above a depth of 347 feet. No other VOCs were
detected above the corresponding MCLs in the remaining samples from this
borehole.
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4.0 DISCUSSION OF CHEMICAL OCCURRENCE IN THE BEDROCK AQUIFER ‘

The chemicals detected in the bedrock aquifer are primarily contained
within the center of the Site. HWith a few exceptions, the concentrations
of VOC chemicals of concern were not found above MCLs beyond boreholes
TB-1, TB-2, and TB-3 situated in the middle of the Site.

The chemicals detected within the bedrock aquifer are those associated
with past plant operations or the subsequent degradation of introduced
chemicals. The central portion of the aquifer where the chemicals are
most abundant is coincidental with the plant area where these chemicals
were handled, and most 1likely released. The occurrence of TCE,
ethylbenzene and styrene in the groundwater has resulted from vertical
infiltration through the bedrock. Bedrock in the center portion of the
Site 1is topographically high and relatively weathered. The migration
pathway of past releases of these chemicals would tend to have a
preferred vertical migration through the weathered bedrock into the
aquifer. The presence of trans-1,2-DCE and VCM are the result of the
breakdown of TCE within the aquifer. The highest concentration of VCM at
borehole TB-2, Zone 3 (100 to 130 ft) relative to anaerobic, reducing
conditions indicated by D.0. and Eh measurements for this interval
supports occurrence by degradation.

Figures 4.1 through 4.5 present the results of the groundwater screening .
analyses for the five principal VOCs detected. These illustrate the
relative distribution of the individual compounds both arealy and with

depth.

As shown on Figure 4.1, TCE is the VOC which is most widespread in the
bedrock aquifer. TCE had widespread use in former plant operations. The
occurrence of TCE relatively deep in the bedrock aquifer is a function of
the density of the chemical and the greater vertical gradient in the
center of the Site produced by the pumping production wells. Outside of
the center borings (TB-1, TB-2, and TB-3), TCE is not typically found
above the MCL of 0.005 mg/1. Four areas of exception are discussed
below.

The presence of TCE in TB-7 and PKW-7 in that portion of the aquifer
appears contradictory to the general model of groundwater flow toward the
center of the Site. HWell PW-7 was once an active pumping well and may
have acted to pull TCE in that direction.

The occurrence of TCE deep in TB-6 (0.006 mg/1 at 349 to 384 feet) is
also a potential remnant of past production well pumping. Production
well PH-2 existed north of TB-6 and was pumped in the 1940's-1950's. It
is probable that this affected a gradient in that direction, drawing TCE
deeper into the bedrock aquifer and toward the former production well.
Currently, the flow from TB-6 is toward the center of the Site. ‘
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The occurrence of TCE in TB-5 appears to be Tlateral migration from the
center of the Site along the shallowest bedding plane fractures. This
could have been promoted by the intermittent pumping of PW-9.

The occurrence of TCE in TB-10 is potentially from vertical migration
from a portion of the Site not associated with releases in the center of
the plant. In any event, the detection of TCE in TB-10 at 0.006 mg/1 at
packer tested zone 86 to 177 ft bgs is only slightly above the MCL of
0.005 mg/1.

As shown on Figure 4.2, trans-1,2-DCE is a VOC whose presence at
concentrations above the MCL of 0.100 mg/) was limited entirely to TB-1,
TB-2, and TB-3. Its occurrences in less significant concentrations
appear to mimic the distribution pattern of TCE in the bedrock aquifer.
This 1s very probably related to the phenomena of TCE degrading to
trans-1,2-DCE in the groundwater. Both TB-1 and TB-2 show a significant
decrease in trans-1,2-DCE concentrations below a depth of 100 feet in the
center of the site.

As shown on Figure 4.3, VCM is a VOC which is detected almost exclusively
in the center of the Site. This 1limited occurrence and distribution
suggests that the VCM is also present as a degradation product of TCE.

As shown on Figure 4.4, ethylbenzene is a VOC which is detected almost
exclusively in the center of the Site. It appears to be limited to the
upper portion of the bedrock aquifer, as it was not found in excess of
its MCL below the packer interval of 102 to 132 ft at borehole TB-1.

As shown on Figure 4.5, styrene is only found above the MCL of 0.100 mg/1
in the center of the Site. It is only detected at relatively shallow
depths, as it is a chemical which is less dense than water. The less
significant concentrations of styrene in TB-4 and TB-8 are potentially
related to other source areas. The presence of styrene in the shallowest
sample of TB-4 15 probabTy the result of being drawndown from the
saturated alluvium. The upper portion of the bedrock aquifer was dry
when originally drilled, which prohibits any direct yield from this
zone. In addition, volatile organic vapor concentrations were detected
by an HNu during drilling through the saturated alluvium at this location.
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5.0 WELL COMPLETION AND FUTURE RI/FS EFFORTS

5.1 BOREH AND WELL COMPLETION SPECIFICATION

The reconnaissance borehole program to date has allowed characterization
of the hydrogeologic regime and groundwater quality to the extent that
areas for remediation are definable (i.e., the bedrock aquifer in the
center of the Site). The completion specifications for the
reconnaissance boreholes, and the proposed additional boreholes, consider
this characterization. Therefore, the majority of the additional
drilling activity associated with the RI is proposed for the center of
the Site. Completion specifications for the 12 boreholes drilled and
tested for the RI program are discussed in the following paragraphs along
with completion details for four additional bedrock wells. Figure 5.1
shows the locations of the four additional wells.

Pr jon Well PW-1Rwill be left open for plant use. It has been shown
to be an upgradient well under both plant production well pumping

conditions and non-pumping conditions. No chemicals were detected in the
groundwater at this location.

Production Well PW-7 will be completed as a PVC-screened monitoring well
within the zone 175 to 210 feet. The existing open borehole wiil first
be grouted to a depth of 210 feet. The selection of the monitoring
interval is based on the relatively high yield and the presence of TCE
at a concentration close to the MCL. Its location, upgradient of the
center of the Site under induced gradient, will make PW-7 a suitable well
to monitor an enhanced recovery program planned for the center of the
Site. ' :

Borehole TB-1 is in a location requiring further characterization and
remediation. The existing borehole will be deepened by 100 feet, or to
the next deeper sandstone unit of significant yield. A PVC-screened
monitoring well will be installed in that deeper zone. The purpose of
this well is to define the bottom depth of chemical migration, which has
not been accomplished by the testing to date.

Two new boreholes will also be drilled in the Gmmediate vicinity of
TB-1. One of the boreholes will be completed as a PVC-screened

monitoring well within a zone 290 to 321 feet. This well will provide
samples for CLP confirmation of the packer test interval screening
results, and, based on those results, may be considered as a recovery
well in the remediation program. The other borehole will be completed as
a PVC-screened monitoring well within a zone 102 to 132 feet bgs. This
new well will be a recovery well in the remediation program, based on CLP
analysis of groundwater from the new well.
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The above two new wells in the immediate vicinity of TB-1 address TCE and
other denser-than-water VOCs present in that area. The less dense VOC,
styrene, will also be addressed in the remediation program. Existing
monitoring well BR-B is within 20 feet of TB-1 and is completed at a
depth comparable to where high stryene concentrations were detected in
TB-1. Well BR-B will be sampled and analyzed for VOCs by CLP methodology
and, based on those results, will be considered as a recovery well for
styrene remediation.

Borehole TB-2 has exhibited two zones of interest from the packer testing
program. The existing borehole will be grouted to 370 feet, and the zone
from 350 to 370 feet will be completed as a PVC-screened monitoring
well. Based on CLP confirmation sampling of the screening results, this
well will be used to either define the lateral extent of VCM migration,
or function as a recovery well in the remedial program. The second zone
of interest in TB-2 is from 100 to 130 feet. A new boring, adjacent to
TB-2, will be drilled to 130 feet bgs and completed as a PVC-screened
monitoring well within that 30-foot interval. Based on CLP confirmation
sampling of the screening results, this new well may be considered as a
recovery well in the remedial program.

Borehole TB-3 will be completed during the 1991 plant maintenance
period. Based on the results of the reconnaissance borehole testing
program, it may be converted to a monitoring well or a recovery well.

Borehole TB-4 will be grouted and abandoned. The principal chemical
detected in TB-4 during the packer testing program (stryene) appears to
be not associated with the bedrock aquifer. Shallow well OW-21 will be
sampled during the two CLP rounds. Based on the results of this later
sampling, if impact to the bedrock aquifer from the alluvial aquifer is
jndicated, existing well BR~4 s avajlable for conversion to a
specifically screened well. Existing bedrock monitoring well BR-4 is
near TB-4 and will be sampled and analyzed for VOCs (including stryene)
by CLP methodology.

Borehole TB-5 has exhibited two zones of interest from the packer testing
program. The existing borehole will be grouted to 140 feet, and the zone
from 100 to 140 feet will be completed as a PVC—screened monitoring
well. This will be used to collect groundwater samples within the
sandstone zone which has shown the presence of TCE and other VOCs. The
analysis will be by CLP methodology for confirming the results of the
screening analyses. The second zone of interest in TB-5 is from 40 to 85
feet. A new well will be drilled and completed with PVC screen in this
zone to conduct CLP analysis as a follow-up to the screening analysis
which has shown elevated TCE concentrations. The potential vertical
gradient of TCE will be assessed in this area by a well triplet which
will consist of existing borehole TB-5 completed as the deep well, the
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new borehole, which will monitor the intermediate 40 to 85 feet zone, and
existing well OW-14A, which will monitor the shallow perched water zone.

Based on CLP results and risk considerations, the TB-5 area may be
considered as a second area for groundwater recovery.

Borehole TB-6 will be grouted to 384 feet and completed as a PVC-screened
monitoring well within the zone of 349 to 384 feet. This is the only
zone which showed TCE slightly above the MCL. As discussed, the presence
of TCE here 1is probably associated with the previous pumping of the
former production well PW-2 to the north of TB-6. It is likely that PW-2
could have pulled TCE in the groundwater from the center of the Site when
it was in operation. Completion of TB-6 as specified will be useful in
defining and monitoring the fringes of the capture zone once an enhanced
remediation program is implemented in the center of the Site.

Borehole TB-7 will be grouted to 190 feet and compieted as an_open
bedrock _well above that depth. Only TCE was detected in this well above
the MCL. T7TB-7 is upgradient of the center portion of the Site under
plant production well pumping conditions. The future use of TB-7 as
either a monitoring well or potential recovery well will be dependent on
the CLP methodology analysis which will be performed as confirmation of
the screening results.

Borehole TB-8 will be grouted to 105 feet, and completed as a
PVC-screened monitoring well within the zone of 85 to 105 feet. The
principal chemical present (styrene) at this location, as identified from
the packer testing program screening analyses, will be monitored in the
completed well by CLP methodology.

Borehole TB-9 will be grouted and abandoned. . This boring has been
demonstrated to be free of chemicals and is located in an upgradient
direction to the center of the Site under plant production well pumping
conditions. It will serve no wuseful purpose in either a future
monitoring or remediation program.

Borehole TB-10Q will be grouted to a depth of 117 feet, and completed as a
PVC-screened monitoring well within the zone 86 to 117. This was the
only zone of interest identified during the packer testing program, as
TCE was detected just above the MCL within this zone. Groundwater flows
from TB-6 toward the center of the Site under production well pumping
conditions. . -
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5.2 N IONS FOR FUT FS EFFORT

The findings and conclusions from the reconnaissance boreholes to date,
and the extensive testing conducted therein, have allowed defined
characterizations of the hydrogeological regime and groundwater quality
which help direct the future RI/FS efforts. A significant conclusion
from the RI to date is that the existing production well pumping is
controlling the chemical migration. Therefore, it is specifically the
bedrock aquifer in the center of the Site which will be addressed in FS.

The RI/FS Work Plan indicated that an existing offsite well survey, and
offsite well sampling, would be conducted if the results of the RI
indicated potential offsite chemical migration. This survey and sampling
will not be required because it has been demonstrated that groundwater
flow is radially inward toward the center of the Site.

The RI/FS Work Plan also indicated that an aquifer pumping test would be
conducted to determine the 1local hydraulic properties of the bedrock
aquifer. Typically, an aquifer pumping test is used to estimate bedrock
and alluvial aquifer interconnection, groundwater flow rates, and the
extent of pumping influence. This information would then be used in the
remediation design. It is considered, however, that the results of the
extensive packer testing program has provided a substantial amount of
information which will be applicable directly to remedial design.
Therefore, a site-wide and a multi-day aquifer pump test will not be
required for characterization purposes. Alternately, shorter term pump
test(s) for final remedial design basis in the center of the Site may be
more appropriate; the need for such will be determined upon review of CLP
analyses from the completed wells.

It s also considered that certain elements of the FS can be initiated
with respect to the bedrock aquifer as a media/operable unit. The
potential exposure route of residential use of the bedrock aquifer has
been eliminated as a concern; without offsite migration of groundwater in
the bedrock aquifer, there is no need to calculate a potential
carcinogenic risk range to offsite exposure receptors. This simplifies
the general objective of groundwater remediation to be that of restoring
the bedrock aquifer to a 2A classification proposed 1in the EPA
Groundwater Protection Strategy Guidance.

~
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TABLE 2.1

RECONNAISSANCE BOREHOLE COMPLETION SPECIFICATIONS

OCCIDENTAL CHEMICAL COPROATION,
Pottstown, Pennsyivania

- ‘ Depth
Completion Completion of 8 inch
Borehole Date Depth (ft) Casing (ft) Comments
TB-1* 4/10/91 500 100
TB-2 3/14/91 450 100
TB-3 7/6/90 100 100 Current completion depth.
Remainder of borehole to be
drilled 1991 Maintenance
period
TB-4 12/19/90 300 30
TB-5 1/31/91 450 37
TB-6 1/31/91 450 40
TB-7 1/24/91 350 64
TB-8 1/18/91 350 30
TB-9 1/25/91 300 30 '
TB-10 1/7/N 350 28
PW-1R 1/23/91 550 37 Original production well not used
PW-7 2/25 /9 347 40 Redeveloped only

* The first 100 feet of core from this location was collected on 1/28-29/91,
with the remainder of the core (100400 collected on 3/12-18/91.
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TABLE 2.2

RECONNAISSANCE BOREHOLE CAMERA

AND GEOPHYSICAL SURVEYS

OCCIDENTAL CHEMICAL CORPORATION

Pottstown, Pennsylvania

Camera Geophysical
Borehole Survey Survey Completion
o) Completion Completion Depth
PW-1R 1/29/91 1/28/91 550 ft
PW-7 2/13/91 2/6/91 350 ft
TB-1 2/13/91/3/12/91  2/13/91/3/12/91 100 ft/500 ft
TB-2 2/13/91/3/15/91 2/14/91/3/15/91 100 ft/450 ft
TB-3 7/7/90 7/7/90 100 ft/
TB4 1/28/91 1/29/91 300 ft
TB-5 2/2/91 2/5,/91 450 ft
TB-6 2/1/91 2/5/91 450 ft
TB-7 1/31/91 2/4/91 350 ft
TB-8 1/31/91 2/5/91 350 ft
TB-9 2/1/91 2/13/91 300 ft
TB-10 1/28/91 2/6/91 350t
BR-2 2/2/91 2/6/91 120 ft
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‘ TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

. Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-1 2/20/91 1 Surface Isolate upper fracture zone
to 101 in which dense suspended
material was encountered
TB-1 2/20/91 2 72 to 101 Isolate lower fracture zone
and evaluate area in which
change noted on
temperature log
TB-1 4/26/91 3 102.0 - 132.0 Observed flow at 160 feet
open horizontal and vertical
fractures
TB-1 4/27/91 4 158.0 - 180.0 Horizontal and vertical fractures
TB-1 4/27/91 5 218.0 - 302.0 Observed flow at 219 feet
horizontal and vertical fractures
TB-1 4/26/91 6 292.0 - 302.0 Heavily fractured zone at 295-
305 feet, 305-320 feet
CTB-1 4/27/91 7 354.0-376.0 Heavily fractured at 370-375 feet
TB-1 4/26/91 8 390.0 - 420.0 Fractured zone at 395-400 feet
412-418 feet
TB-1 4/25/91 9 450.0 - 500.0 Heavily fractured at 450-462 feet
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-2 2/25/91 1 80.0 and Isolate upper fracture zone
Above
TB-2 3/27/91 2 80.0 - 100.0 Evaluate visually tight zone
below upper fracture zone
for difference in hydraulic
chacteristics and groundwater
quality
TB-2 3/17/91 3 100.4 to Evaluate fracture zones
130.1 observed at 105 feet, 110 feet,
114 feet-115 feet and 120 feet to
125 feet, provide depth profile
of possible styrene presence;
assess significance of
temperature change at 125 feet
TB-2 3/26/91 4 190.4 to Evaluate hydraulic characteris-
210.1 tics and groundwater quality
associated with fractures
observed at 200 feet,-203 feet,
205 feet-207 feet
TB-2 3/26/91 5 215410 Evaluate first zone where
235.1 increased water production

was noted during drilling;
fractures observed at 218 feet,
and 220 feet-222 feet
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-2 3/25/91 6 248.4to Evaluate second zone
268.1 where increased water
production was noted
during drilling fractures
observed at 263 feet
TB-2 3/22/91 7 350.9 to Evaluate fracture zone where
370.9 slight temperature cnange and
increase in water production
were noted
TB-2 3/21/91 8 405.4to Evaluate groundwater quality
450.0 and hydraulic properties
in deep portion of boring
relatively free of fractures
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-3 1 75.3t0 Isolate bottom of borehole with
95.00 upper packer set in smooth
and round portion of bore
TB-3 2 Above Evaluate yield from upper
48.45 portion of borehole
TB-3 3 51.20 to Isolate fracture zone
66.50 observed at 51-66 feet
TB8-3 4 Above Evaluate combined yield
65.55 from middle and upper
fracture zones
TB-3 5 62.20 to Isolate smooth and round
77.55 portion of borehole to

evaluate yield of this zone
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion interval
Borehole Date Zone (Feet) Testing Rationale
TB-4 2/6/91 1 65 and Assess upper fracture zone
above
T84 2/6/91 2 65.0 to isolate fracture zones at 72 feet
85 and 79 feet above sandstone
member
TB-4 2/6/91 3 85.0to Evaluate sandstone member
105.0 with significant fractures
TB-4 2/8/91 4 110.0 to Evaluate significantly fractured
145.0 siltstone zone between sand-
stone and shale members;
assess with observed
temperature change at 135 feet
TB-4 2/11/91 5 150.0to Evaluate zone which is visually
212.0 relatively tight for hydraulic
and groundwater quality
characteristics
B4 2/7/91 6 240.0 to Assess abrupt temperature
300.0 change observed below
245 feet
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Compiletion Interval
Borehole Date Zone (Feet) Testing Rationale
TB8-6 2/15/91 1 85.0 and Assess upper fracrtured zone
Above
TB-6 2/15/91 2 100.0 to Isolate and
140.0 assess zone with
moderate fracturing
TB-5 2/14/91 3 185.0to Assess zone showing
225.0 possible inflow at 189’
and fractures at 220'
TB-5 2/14/91 4 260.0to Assess sandstone with _
300.0 potential inflow
TB-5 2/13/91 5 340.0to Assess relatively tight zone
380.0 with few fractures
TB-5 2/13/91 6 410.0 to Assess lower sandstone
450.0 with potentiai inflow
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TABLE 2.3
RECONNAISSANCE BOREHOLE PACKER INTERVALS
" OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA
Depth
Completion interval
Borehole Date Zone (Feet) Testing Rationale

TB-6 3/5/91 1 121.1 and Access upper fractured zone
Above for groundwater and
hydraulic characteristics

TB-6 3/5/91 2 160.0 - 179.0 Isolate zone in which significant
change in temperature was
noted, and in which very large
crevices were observed
(162 feet to 166 feet,, and
172 feet to 178 feet)

TB-6 3/4/91 3 197.0 - 216.0 Isolate fracture zone from
visually tight zones above and
below noted temperature

change was observed within
this zone

TB-6 3/1/91 4 246.0 - 265.0 Evaluate hydraulic properties
of zone which appear relatively
tight by visual obersations;
assess this zone as a barrier to
vertical migration. Also,
temperature change
observed in this zone.

TB-6 2/28/91 5 280.0 - 315.0 Assess deeper fractured zone
for groundwater and hydraulic
characteristics

TB-6 2/28/91 6 349.0 - 384.0 Assess zone which appears
relatively tight by visual
observation, with minor
fractures noted

TB-6 2/27/91 7 406.0 or Isolate bottom portion of
Below borehole and evaluate

for groundwater and
hydraulic characteristics ‘
OXYCHEM\04161ES6.XLS/jad
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion interval
Borehole Date Zone (Feet) Testing Rationale

TB-7 2/28/91 1 107.0 and Assess upper fractured zone
Above above shale layer

TB-7 2/27/91 2 115010 Assess zone with
155.0 few fractures

1B-7 2/27 /91 3 180.4to Assess sandstone zone
231.2 with moderate fractures

TB-7 2/26/91 4 265.4to Isolate and assess relatively
306.2 tight zone above pronounced

shale zone

T8-7 2/26/91 5 ' 302.4 and Evaluate zone below change

Below observed on temperature log
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-8 2/22/91 1 80.0 and Evaluate upper fracture zone
Above with observed inflow at 62'
and temperature variation
relative to lower zones
TB-8 2/20/91 2 85.4to Isolate zone of vertical and
105.4 horizontal fracturing
TB-8 2/20/91 3 120.4 to Isolate zone of vertical and
140.4 horizontal fracturing
TB-8 2/22/91 4 195.0 to Isolate zone of minor horizontal ‘
235.0 fracturing
TB-8 2/21 /N 5 2454 to Isolate zone of minor fracturing
285.2
TB-8 2/21/91 6 295.4 and Evaluate water quality and
Below hydraulic characteristics in
sandstone member with minor
fracturing
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-9 3/19/91 1 77.0 and Assess upper fracture zone
Above ‘for groundwater and
hydraulic characteristics
TB9 3/19/91 2 155.0to Isolate moderately fractured
180.0 zone for groundwater and
hydraulic characteristics
TB9 3/18/91 3 225.0to Isolate highly fractured zone for
260.0 groundwater and hydraulic
characteristics; evaluate zone
where slight temperature

change was noted
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
TB-10 3/15/91 1 38.0 and Assess upper fracture zones
Above for groundwater quality and
hydraulic characteristics
TB-10 3/15/91 2 46.4to Assess fracture zones at
77.1 55-57 feet and 67-68 feet.
Increase in water yield
noted on drilling log
TB-10 3/13/91 3 86.4 to Assess fractures at 90-95, 105
1171 and 110-112 feet. ‘Increase in
water yield indicated on
drilling log.
TB-10 3/13/91 4 166.4 to Assess fractures at 168, 180-185
197.1 and 188-193 feet. Increase in
water yield noted or drilling
log. Temperature change
noted over this interval
TB-10 3/12/91 5 246410 Assess fractures at 255, 260-262,
290.7 268 and 275-280 feet.
Temperature changes notes at
280 and 285 feet
TB-10 3/12/91 6 296.4 and Assess fractures at 317-319,
Below 323-326 and 330 feet.

Temperature change noted on
log. Increase in water yield
noted on drilling log.
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION
POTTSTOWN, PENNSYLVANIA

Depth .
Completion Interval
Borehole Date Zone {Feet) Testing Rationale
PW-1R  3/14/91 1 125.0 and Evaluate upper zone with
Above significant fractures observed
at 72-83 feet, 92-94 feet,
83 feet., 92-94 feet.,
98 feet to 100 feet
112 feett. and 122 feet
PW-1R 3/13/91 2 200.0to Isolate fracture zone at
220.0 204 to0 215
PW-1R 3/12/H 3 261.0to Isolate zone with significant
291.0 fractures at 260 to 261 feet,
273 to 281 feet, and 285 feet
PW-1R 3/12/91 4 359.0 to Evaluate shale as a potential
389.0 confining layer and isolate
fractures observed at 365 feet,
and 307 to 380 feet
PW-1R 3/11/91 5 441.0to Isolate fracture zone between
471.2 445 and 462 ft.
PW-1R 3/8/91 6 491.6 or Evaluate hydraulic characteris- .
Below tics and groundwater quality in

argillite with minor fractures
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TABLE 2.3

RECONNAISSANCE BOREHOLE PACKER INTERVALS
OCCIDENTIAL CHEMICAL CORPORATION

POTTSTOWN, PENNSYLVANIA

Depth
Completion Interval
Borehole Date Zone (Feet) Testing Rationale
PW-7 3/4/91 1 65.0 and Assess water quality and
Above permeability on fractures at
35-59 feet. Temperature
change noted on log
PW-7 3/5/91 2 100.1 and Assess fractures at 66-80 and
Above 85-90 feet. Evaluate confining
effects of shale layer
PW-7 3/5/91 3 105.0 to Assess fractures at 133-138 feet.
: 140.0 Evaluate confining effects of
shale layers. Temperature
change noted on log
PW-7 3/8/91 4 177.1 to Assess fractures at 190 and 203
2121 feet. Temperature change
noted on log
PW-7 3/6/91 5 216.0to Assess fractures at 223, 230
251.0 and 247 feet. Temperature
change noted on log
PW-7 3/7/A 6 310.0 and Assess fractures at 315, 320,
Below 325, and 340 feet. Temperature

OXYCHEM\04161ES6.XLS /jad

change noted on log
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TABLE 3.5

DRINKING WATER MCLS OF CHEMICALS
DETECTED IN THE BEDROCK AQUIFER

CHEMICAL MCL (mg/L) TAT
(990 pob” ‘
Ethylbenzene 0.700 <99/70 promulgated, effective
July 1992

Styrene 0.100 (/99/3,05 ) promulgated, effective

o July 1992

~ . N

TCE 0.005 { & PFD’) current

Trans-1,2-DCE

VCM

0.100 (/Oo(o{ob/)

0.002 (2 ﬁoé}

promulgated, effective
July 1992

current

/9701q
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LEGEND Figure 2.1 ‘

TQ Reconnalssance Borehole Location

Occldental Chemical Corporation

Reconnaissance Borehole
|t Location Map ai{382585
FT

Interim Report




Packer Legend

H: Potentiometric Head (ft)

Q: Flow Rate (gpm)

S Sramite, Coadeity (gpm/ft)
s:Specific Capac| pm

K: Hydraulic Conductfv%ty (ft/day)
mg/l: Chemical Concentrations
ND<0.010: Nondetect {detection limit)

Fracture Legend

herizontl | verticol

DEPTH BELOW CALIPER plmHoLooY GAMMA PACKER PROPOSED
TOP OF CAS WELL
(FEET) (INCHES) ‘SBserwanions (CPM) TEST DATA  compLETON
5 10 15 0 40 80 120
prrr g IIHI]HI|IIII||III|IIHHIII o
5 PO | LTHL00Y Zone 1(Surf. to 101.ft) N
i — S’ ?j:’,g P%.zwﬁacs 7.55 7
= - e E 18.'3_6, \SICM; Nong?d .
_—_# 8 U ne: .
B = //A K — Ettyh;?benzene: 1.7 7
50 |~ =0 — 50
A 7, a
V, - is —
. /\ /// e |~ TZene 2 (72 =101 ) i
L H: 92.6 TCE: 19.6 1 4
7 = % Q: 25 T-1,2-DCE: 8,1
- ;-’//./ s: 26,13 YCM: ND<5000 -1
100 - ] N 7727, oo Cs: 0.96  Styrene: 81.6 —100
3 2=l P Zame K 4.49 Ethylbanzene: 10.5
- b 4 4 GE Y ~
i 570 i
- = V;;-"' Zone 3 (102 — 132 ft) =
N \ / H: 93 TCE: 19.0 -
Q 105 -1,2-DCE: ND<0.100
150 = / / s 21,76 VCM: ND<0.200 —{1s0
I Cs: 0.48 ene: 0.380 ~
L 7 A K 2.21 ylbenzene: 0.740 N
777 4
i A //////; Zone 4 (158 — 180 ft)

i S H: 895  TCE: 1.0 1
200 — YLl Q: 8.0 T—-1,2~DCE: 0.009 —{ 200
. % 8: 53.1 VCM: 0.005 N
i N % Sos Tame %:008';35 Styrena: 0.004 ]

- 7 — 1

U i
L ] Zone 5 (200 — 732 ft) 4
250 — 7577 H: 105.8 TCE: 0.400 — 250
700 Q: 20 T-1,2-DCE: ND<0.001 |
r )//,7 sc: 68.;1 \S/CM: 0.082003
ad 8. U rens: O, -t
i + %j K15 Bllyibenzenes 0.005 i
A
: / T Zone 6 (290 — 321 i) ]
) / 3: gg.s F?zs'gcs. 0.011 1™
L \/\! / s: 5.54 VOM: 0.028 i
AL Cs: 4.87 Styrene: ND<0.001
2 K: 22.06 .

t 7 -
350 |- ,//// Zone 7 (354 — 376 f.) — 380
- ,_,.A H: 93.0  TCE: 0.950 1
i 7 Q 17 T-1,2-DCE: ND<0.010 A

vamZ 4% s 1447  VCM: ND<0.020
- 77 Ce: 0.12  Styrene: ND< 0.010 -
n \ ;///// /, K: 0.68 i
L ! Y77 -
400 / ;/////7 Fone 8 (390 — 420 ) 400
. a7 % H: 945  TCE: 0300 }
////{ Q: 146 T-1,2-DCE: 0.003 -
: Ny £ mEbRm :
Yy 8 . ane: R
- /{%z K: 0.40 -
450 [— / —| 450
- Y / . |Zone 9 (440 - 500 ft.) .
B l //4 S’ gg.s 1552oDCE: 1.3 ]
vy V| P s: 171 VCM: ND<0.050 .
B o ////// Cs: 1.46 _
500 - 3 ////// K: 3.90 Jsoo
G
3 v -
| L i
L/ /A
77,
b= '//XV -
s50 YL, 50
Bedrock Lithology Legend

gy s, E™

Monitoring Well Legend

Screen: 4—inch ID PVC (Sch 40
.020-slot ¢ )

Casing: 4~inch ID PVC (Sch 40) E:]

Grout: Bentonite/Cement

Figure 3.1

Occidental Chemical Corporation

TB—1 Borehole D ;
Graphic gté

Interim Report

502587




oerH Becow CALIPER UTHOLOGY GAMMA PACKER PROPOSED
TOP OF CASING AND FRA
(FEET) (INCHES) OBSERVATIONS (CPM) TEST DATA COMPLETION
5 10 15 Q 40 80 120
NIRRT EIRN AN ERNNAY bl .
L Frocture [Litholeg Zone 1 (Surf. to 80 ft.) "
B H: 944  TCE: 0.782 i
Q 25 T-1,2-DCE: ND<0.001
- s 7.6 VCM: 0.298 b
: frow pme oogm, ]
sl % : - ylbenzens: O. PR
L ué Zone 2 (B0 — 100 ft.) i
L L H: 950  TCE: 0.903 i
V77 Q 2.0 T-1,2~DCE: 1.51
- 7 s 323 VOM: 0.298 y
100 b~ /XVf C:: 0.06  Styrene: 0.228 ! 100
& a2 K: 0.39
L A~ i
- N2, Zone 3 (100 — 130 ft.) .
- ////// H: 92.4  TOE: 2.85 4
7 Q: 28.4 T-1,2~DCE: 0.267 iso
150 47/// s 7.5 VCM: 2.63
- {////, Ce: 3.8  Styrene: ND<0.010 -
- ,//////; K: 17.5 |
L s -
74
- i ’///////; Zone 4 (190 - 210 #t) .
200 |~ " / ; H: 887  TCE: 0.109 —{ 200
L / Q 275  T-1,2-DCE: 0,092 |
/ B et boo
o Cs: 2. ene: X .
N T4 %// K: 15.8 4 i
- 7 ]
250 - //////// Zone 5 (215 — 235 ) ~12%0
- ////// H: 931  TCE: 0.071 -
» 727 Q 275  T-1,2-DCE: 0.053 -
////, * 2.87 VCM: 0.041
~ //////; %: 9.58  Styrene: ND<D.001 -

- // / : - -
300 |- f////////; — 300
- % Zone 6 (248 — 768 i) .

B # H: 912  TCE: 0.005 ]
= 7277 @ 255  T-1, 2-DCE: 0.005 -

R ,z///; 5 45.9 YCM: ND<0.001
TV/XZ Cs: 0.56  Styrene: ND<D.001 -
350 - — 7/1 K: 3.5
' ,Z Zone 7 (350 — 370 #.) %
- 4, H: 96.0  TCE: ND<0.001 / ]
- 77 Q 275  T-1, 2-DCE: 0.786 / N
400 - G s: 2.65 vCM: 0.328 / 400
Z//z‘ Cs: 10.4  Styrene: ND<0.001
- 5/7%; - Toluene: 0.089 / .
- r//// / .
» Vo v /
i v/////////; Zone B (405 — 450 1) % ]
75 H: 100.8  TCE: ND<0.001 ]
450 £ @ 142 T—1,2-DCE: ND<0.001 Z — 40
L s 169.9  YCM: ND<0.001 J
Ce: 0.08  Styrene: ND<0.001
B K: 0.28 -
500 ; — 500
550 530
Fracture nd Bedrock Lithology Legend
% Sondstons Sondetone Shole
horizontal vertioat
\ (m-d © g:,-;v;;gm .
Packer Monitori Figure 3.2
g: ;cg:nélogezrlc I-)lead (ft) Scraen: 46-;899;‘ 1D PVC (Sch 40) Occidental Chemical Corporation
: ate (gom .020~siot
gmg;‘gf;g‘%é;c"y (gpm/f) Casing: 4—Inch ID PVC (Sch 40) [:l TB—2 Borehole Data RIR 3 0 Z 5 8 8
K: Hydraulic Conductivigy t /day) v Grcphic
mg/): Chemical Concentrations Grout: Bentonite/Cement
ND<0.010: Nondetect (detection limit) o ] lnterlm Report




GAMMA

PACKER

H: Potentiometric Head (ft)

Q: Flow Rate (gpm)

s: Drawdown (ft

Cs:Specific Capacity (gpm/ft}

K: Hydraulic Conductivity (ft/day)
mg/i: Chemical Concentrations
ND<0Q.01Q: Nondetect (detection limit)

Screen: 4—-inch ID PVC (Sch 40)
.020--glot

Casing: 4~inch ID PVC (Sch 40)

Grout: Bentonite/Cament

]
2

Bt (otes). 1 i T
0 WE

(FEED) (INCHES) ‘Sizerwanions (CPM) TEST DATA COMPLETION

5 10 15 g 100 200
pbt e ce b 0
Frocturs |Lithology i surface Zone 1 (Surface to 65 ft.) 7% 4
. 777 H: 1147  TCE: 0.002 / _
/////f Q: 256  T-1,2-DCE: ND<0.001 /

- 7] s: 49.89  VCM: ND<0.001 / .

B ,//////; cosing Cs: - Styrene: 0.008 / i

- | //////// Zone 7 (65 — B5 fi) / ]

- 770 H: 1154 TCE: 0.00% 7

- / Q: 2.0 T=1,2-DCE: ND<0.001 / .

: g RN B

= 8: R ne: <{.
100 |- A //,_/é K: 0.28 tyrene / ~{100

r / AL, / -

= AW ’{7 . Zone 3 (85 < 105 fL) % -

L 7 ,/////j H: 1143  TCE: ND<0.001 / -

Y5 Q: 1.81 T-1,2—DCE: ND<0.001 |

Ly B T AR el BN
150 — oy 3. (.. rene: R -

i h f/f/? - K: 2.97 % ]

L \ B / 4

, {//; Zone 4 (110 = 145 ft) / i

V22 H: 1140  TCE: ND<0.001 /

r 770 Q: 102  T-1,2~DCE: ND<0.001 / }
200 - ) Shoht tamp. increcse s 5.2 VCM: ND<0.001 / — 200

i \ [z f. Es:81626 Styrene: ND<0.001 /

IS - X

- . - égj

- A Zone 5 (150 — 212 ft) / .

- ~ % H: 112.4  TCE: ND<0.001 / 7

L About 1°F_temp. @ 315 T—1,2-DCE: ND<0.001 n
= /{/A 025w s 242 VCM: ND<0.001 =

- V. ////// Cs: 131 Styrens: ND<0.001 / .

L /7 74 s 3. / -

| /// A / T

\ Zone 6 (239 — 300 ft) % i
‘ H: 113.6  TCE: ND<0.001 A {300
Q 21.0 7-1,2—~DCE: ND<0.001
s: 1408 VOM: ND<0.001 .

L Cs: 0.15 Styrene: ND<0.001 -

i K: 0,38 ’

. N
350 }- - 350
400 ~j400
450 [— —] 450
500 —} 500
550 550

Fracture Legend ] Bedrock Lithology Legend
Sandst Sandst Shale
horfzontal vertical
\ g';;‘;.f gv"'dfy fine)
Figure 3.3
Packer Legend Monitoring Well Legend g

Occidental Chemical Corporation

TB—4 Borehole Data
Graphic

interim Report

AR30258S



DEPTH BELOW CALIPER mHoLooY GAMMA PACKER PROPOSED
(FEET) (INCHES)  Ga3eRvATIONS (CPM) TEST DATA COMPLETION
A 5 10 " [+] 100 200 .
oL il g \
Frooturs
: Zone 1 (Surface to 85 ft.) |
H: 1057  TCE: 0.053
- Y777 P Q: 8.8 T-1,2—-DCE: ND<0.001 -
50— F ///ﬁw Surface s 12.9 YCM: ND<0.001 1=
} N & & _
- - ' ]
L (770 4
7 %
100 - gzﬂ Zone 2 (100 — 141 ft) — 100
~ H: 1040  TCE: 0.008 .
i ! £ ,,é G 208 T-i,2-DCE: ND<0.001 i
L 1 % Sight tamp. }(s(:'s: Y Styrene: ND<0.001 g -
7227 : - 77
150 E }77'/) // — 150
- %, / ]
4/// 4 / -
i '/{%f / .
L ////’ Flow Zone Zone 3 (185 — 226 ft.) /
v S8 180 1, 4
200 MV/f H: 110.8  TCE: ND<0.001 200
[ - SR e |
= 7, £ E-H B H 3 -~
i ’///////; geewr | [Cm 30 Styrene: ND<O.001 /
Vo /4 10 - 220 : 10,
5 2 / 4
| /////// Slight temp, / i
I\ Yz ;/ Fo ™ mon.
250 } /////; 250
- 777 v z0e W [Zone & (960 — 301 ft.) 4
- 7 268 . H: 1048  TCE: ND<0.001 -
: a R Ll B
s o M A
- N _,7/6 Ry Gs: 0.7 Styens: NOO.001 / .J
300 (~ s gt temp. 0 / 300
R / ’//////; 0 T 2 / ’
i 7 !
L A / .

- .//71,‘ Zone 5 (340 — 381 ft,) / -
aso - | V52 H: 140.3  TCE: ND<0.001 / 3%
L e Q25 T=1,2—DCE: ND<0.001 / i

7 giont temp, | |& 1170 VCM: ND<0.001 /
L 77% i © :(:'s: 00%1 Styrene: ND<0.00t / ]
r had . 0
i 07777 / i
, . /
R % Zone 6 (388 — 450 ) / 400
: — Famox-cwenl E
L 7 ;30 ,2-DCE: X _
\@ 7% Elow Zons s 53.7  VCM: ND<0.001 /

- ;/////’ 5.3:106.5736 Styrene: ND<0.001 / -
Ml ~—155557 - 2
450 (- ~| 430
B i
500 b —1 500
530 $30

Fractur en -~ gmm_mw .
hortzonta verticol med & *
T ey OO ®
Figure 3.4
Pgcker Legend Monitoring Well Legend g
H: Potentiometric Head (ft : Occidental Chemical Corporation
G Fowets (o S’m) (1) Screen: 4-inch D PYC (Sch 40) cal Corp
gsgfpg'é?::"cép““y (apm/) Casing: 4—inch 1D PVC (Sch 40) | | TB—5 Borehole Dotﬁ R ¢ 2 5 g0
K: Hydraulle Conductivit (/ft/doy) D Graphic .
mg/i: Chemlcal Concen{rotlons Grout: Bentonite/Cement
ND<0.010: Nondetect (datection limit) ' 4 ; =
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DEPTH BELOW CALIPER moLoy GAMMA PACKER PROPOSED
TOP OF CASING
&3 (INCHES) R3cRvATiONS (CPM) TEST DATA COMPLETION
5 10 15 0 100 200
L Lol EERTRRRRARERTARIN, .
r Frocture [Uthology|
Octa -

- + [lillpottom of siom .

50 |- A ~ 50

: ?W{“yw Zone 1 (Surface — 121 ft.) T

B H: 1044  TCE: ND<0.00% 7

- \ // Q: 280  T—1,2-DCE: ND<0.001 -

L (L] s 245 VCM: ND<0.001 4

o505 Ca: 1,14  Styrene: 0.002
100 {~ \/ // K: 1.70 — 100

R Y J

L 75 J

L s i

f//.‘,/{; Zone 2 (160 — 179 _ft.) ]

B “iieq H: 89.0  TCE: 0.001 i
150 Q: 28B.0 T-1,2-DCE: ND<0.001 130
E b s: 10.0 VCM: ND<0.001 .

724, Cs: 279 Styrens: 0.001 i
i \/ L
L /{é Zone 3 (197 — 216 ft.) .
7/ H: 100.5  TCE: ND<0.001 =
200 = T ; ,//{é/; @ 240  T-1,2-DCE: ND<0.001 &

- A Co"0ds  Stwoner 000 i

- //// 2 K: 2.84

- /////; -

- % Zone 4 (246 — 265 ft.) y
250 (- A7, H: 100.0  TCE: ND<0.001 —je%e
: N R ~

9 k-4 3 H !
- f//%Z Cs: 2.03  Styrene: ND<0.001 ﬂ
L N //A K: 135 )
‘ , ;/ﬁ; Zone 5 (281 — 316 ) 300
4 |H: 1003 TCE: 0.001

- \ ///% Q 265  T-1,2~DCE: ND<0.001 7

- N7 s 9.21 VeM: ND<0.001 .

L SR Cs: 2.88 Styrene: 0.001

\W 77 K 11,7
94
350 [ I\ {/////// 70 6 (350 — 384 1)
r 07 H: 1008  TCE: 0.006
- %4 @ 220  T-1,2-DCE: ND<D.001
s & 111.0  VOM; ND<0.00t

o %/// Cs: 0.20  Styrene: 0.002 e

L % K: 0.81 -
400 | ’//////; / — 400

L | B Zone 7 (407 — 450 ft) / .

B ! //// H: 100.5 TCE: 0.002 / _

YA @ 220  T-1, 2-DCE: 0.001

: . 55 BENUEL | ]

- \ /Y7 Ke 0.91 yrene: ’ / .
o /j i 2 uso
500 |~ 4 500
550 r_ 550

Bedrock Lithology Legend
Fracture Legen . S e shate
horizontal \Mlod (rn-d t)o ‘(;.v;ys'ﬂ'n:&m.
‘P . toring Well Figure 3.5
acker tegend nitor

H: Potentlometric Head (ft) Screen: 4~inch ID PVC (Sch 40) Occidental Chemical Corporation

2: [gz;d%:? ((fg m) .020-slot

E's:apy:cm?' c‘(’:p‘"é“yu(ﬁfm f?/)d , Casing: 4—Inch ID PVC (Sch 40) l____] TB—-6 g?gegge Data

H raulic Longuc (]
mg/l: Chemical Concentrations Grout: Bentonite/Cement P
ND<0.010: Nondetect (detection Iimit) i nterim Report

AR302581



DEPTH BELOW. CALIP ERANIBITHOLOGYRE GAMMA PACKER PROPOSED
TOP O 1 FRACTU
(een o (INCHES) Gesevaans  (CPM) TEST DATA COMPLETION
5 10 0 50 100 150
NRIRTEENENENE ____Jundwnliinn o
mcxre iedf]
- // 7. 7 -
. %% -
(727
i /////// DE Y i Zone 1 (Surf. — 107 ft.) T
50 |- v/ ~ 50
K//-V/f o Be ;cr-;.-zo.égg 0.002
i 5///////’ (v st s 140  VCM: ND<0,001 i
r L /7// “enwm. Cs: 2.14 Styrene: ND<0.001
R i ;///// K: 3.53 -
2 .7//[/ -
100 i 7’ // //% ~{100
T 2L e,
L Zone 2 (115 — 156 ft.) _
L H: 1117  TCE: 0.092 i
[ o: 208  T—1,2-DCE: 0.004
= 3 & 728 VCM: ND<0.001 -
150 b W e, s Cs: 10(.)%9 Styrene: ND<0,G01t —150
: 3o e 8 i
o Lo Zone 3 {190 — 231 ft.) 7 7]
200 H: 112.9  TCE: ND<0.001 —|200
B Q 425  T-1,2-DCE: ND<0.001 / 4
: 1357  VCM: ND<0.001
o Cs: 0.03  Styrene: ND<0.001 / .
- a.11 % -
250 \— / —{ 250
g L 7k
r 0
_ . Tons 4 (765 — 308 ft) % -
M~ 8 o35 FI. H: 113.3 No sample —
L e — Q: Dewctered /
30 - 318 F. s: / T
300 |- Cs: / -1 300
B K: / .

- Zone 5 (302 — 350 ft.) / .
350 = H: 1117  No sample Z — 350
L Q; Dewotered 8

- 4
B Cs: 7
- K: -
400 — JW 400
L N
450 - ~1 450
i i
500 (— ~] 500
. .
550 550
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Figure 3.6
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L o % . (s:: 2?% \écm: ND?!%O?OM ]
3 1. ne: <0,
50— K: 2.56 orre —%0
[ now e &2 . N
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— 8: U, H R -1
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- / — 200
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400 — — 400
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550 550
Bedrock Lithology Legend
Fractur Scndltom Sandst Shale
one
horizontal vertical med to fine]
\ AT A e
. Figure 3.7
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Figure 5.1

Occidental Chemical Corporation

Additional Bedrock Agquifer
Monitoring Well Locations
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